Both fragile X mental retardation protein (FMRP) and brain-derived neurotrophic factor (BDNF) are implicated in the maturation of neurons and in the higher cognitive functions. We have investigated whether FMRP and BDNF are reciprocally regulated in neurons. Exposure of cultured hippocampal neurons to BDNF, but not to NT-3, reduced FMR1 mRNA levels to 84.8% of control at 4 h and the levels were back to baseline by 24 h or 4 days. Furthermore, expression of FMR1 mRNA was reduced (82.4% of control) in vivo in the hippocampus of transgenic mice overexpressing TrkB receptors, and a small but significant (5.1%) decrease was also detected in FMRP protein levels. In contrast, the expression patterns of BDNF and TrkB mRNAs were not altered in FMRP-deficient mice compared to wild-type mice. Our data provide evidence that BDNF via TrkB signaling decreases FMRP expression and suggest a role for FMRP in BDNF-induced synaptic plasticity. © 2002 Elsevier Science (USA)
Fragile X syndrome is characterized by a moderate to severe mental retardation, mild facial dysmorphism, and macroorchidism, and it is caused by the absence of FMRP (fragile X mental retardation protein) encoded by the FMR1 gene (de Vries et al., 1998; Jin & Warren, 2000) . Fmr1 knockout mice exhibit a phenotype similar to human symptoms, including deficits in visual-spatial learning, increased testicular size, and epilepsy (The Dutch-Belgian Fragile X Consortium, 1994; Musumeci et al., 2000) . Neuroanatomical studies have revealed abnormalities in dendritic spine lengths and shapes in both fragile X patients and Fmr1 knockout mice (Rudelli et al., 1985; Hinton et al., 1991; Wisniewski et al., 1991; Comery et al., 1997; Braun & Segal, 2000; Irwin et al., 2000 Irwin et al., , 2001 Nimchinsky et al., 2001) , suggesting that FMRP is necessary for normal maturation of dendritic spines and synapses. In addition, it has been shown that hippocampal neurons isolated from FMRP-deficient mice express fewer functional synapses which develop more slowly and produce smaller excitatory synaptic currents than wild-type neurons do (Braun & Segal, 2000) . Furthermore, long-term depression triggered by activation of metabotropic glutamate receptors was very recently shown to be selectively enhanced in the hippocampus of Fmr1 knockout mice (Huber et al., 2002) , and the FMRP homologue in Drosophila (dFXR) was shown to be a regulator of synapse growth and function (Zhang et al., 2001) .
FMRP is an RNA binding protein (Ashley et al., 1993; Siomi et al., 1993) which binds mRNAs for many important neuronal proteins (Brown et al., 2001; Darnell et al., 2001; Zhang et al., 2001) and acts as translational regulator of at least some of the targeted mRNAs (Brown et al., 2001; Darnell et al., 2001; Laggerbauer et al., 2001; Zhang et al., 2001) . FMRP and its mRNA are present at synaptic sites (Comery et al., 1997; Feng et al., 1997; Castrén et al., 2001) and it has Neurobiology of Disease 11, 221-229 (2002) doi:10.1006/nbdi.2002.0544 0969-9961/02 $35.00
